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Abstract

GEOTHERM is a computerized geothermal resources file 

developed by the U.S. Geological Survey. The file contains 

data on geothermal fields, wells, and chemical analyses 

from the United States and international sources.

The General Information Processing System (GIPSY) on the 

IBM 370/155 computer is used to store and retrieve data. The 

GIPSY retrieval program contains simple commands which can be 

used to search the file, select a narrowly defined subset, sort 

the records, and output the data in a variety of forms. Eight 

commands are*listed and explained so that the GEOTHERM file 

can be accessed directly by geologists. No programming 

experience is necessary to retrieve data from the file.
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Introduction

GEOTHERM is the operational computerized file, created 

  by the U.S. Geological Survey, of national and international 

geothermal resource information. The data base covers 

geothermal physical and chemical data and is stored and 

retrieved by the General Information Processing System 

(GIPSY).

GEO.THERM contains site-dependent geothermal information 

The format is divided into three sections which contain 

information on three subtopics: Geothermal field/area, 

chemical analyses of geothermal fluids, and geothermal 

well/drill hole.

Section A: Geothermal field/area - This topic contains

data on the locality, developments, subsurface 

dimensions, geology, heat content, etc. 

of a geothermal field or area.

Section B: Chemical analysis - This topic includes 

- chemical analysis data of geotherrral 

fluids. Space is .provided for three 

types of analyses water, condensate, and 

residual gas. Data items include sampling 

conditions, solutes, and isotopes.



Section C: Geothermal well/drill hole - This topic

contains information on peothermal wells.

Data items include locality, temoerature, / *
pressure, enthalpy, and well flow.

The GEOTHERM input forms are illustrated in figures 1-3.

The rest of this paper is devoted, to the use of the 

GEOTHERM file. No previous computer knowledge is required 

and the necessary job control language (JCL) is illustrated. 

Further details on the GIPSY program can be found in the GIPSY 

"Users Guide" and "Programmer Guide" (University of Oklahoma, 

1975).
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Geothermal Resources File (GKOTHERM) 
Revision 8 (February 197G)

Section B - Chemical Analysis 

Re c ofd Identification

Cross Index No. A20 < i r i... i r t _ t __j > 

Record Type A30 < B >

Sample Type A34 < WELL ' SURFACE > (Circle word) 

Repojrtejr

Name ABO <

Date A60 

Organization A70 

Geographic Locality 

Geothermal field 

Name of Sample Source 

Country Code 

Country Name 

State/Province 

County 

Latitude 

Longitude

YA MO,

<

BIO <

B20 <

B40 < , _ L _, > 

B50 <

B60 <

B65 <

B70 < L r i- < i ! . i i i ! t V

B80 <,,,,-,,,.,,! I , >

>

>

>

>

>

>

p M e/w
Tov;nship, Range, Section/ 1/4, 1/4

i , .> B105<, . , .> B1I5<. , , , . , , . , , . . . , . , , , ,>
Tow*»t«;{> Ran^c - Section 1./M i/1

USGS WRD Well-Spring Numbering System

mi 6 <

Other Grid System

System Used B100 <. 

X Coorxi. B110 <, 

Y Coord. B120 <, 

UTM Zone No. B130 <

Nap Reference B82 <

Other Locality Information B83 <
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GEOTHERMAL RESOURCES FILE (GEOTHERM) 

C - Gcother-.nal Well/Drill Hole

ftecgjrd Identification 

r Record No, ALO <......,.»

Cross Index No. A20 < ._______________ 

: Record Type A30 <_v 

Reporter

Name A50 < .  

Date. A60 <i_. ./.
y«.

Organization - A70 <________

Location

; Geothermal Field BIO <_________________

KGRA Bll < _________

API No. B12 <_________________

Well name B30 <__ '__________

company B35 <___________________

Country Code BAG * t . ,^ .   

. Country B30 < ___________________

State* B60 <________________

County B65 <__________________

B70 <t i \ - 1 i i « t i i

B80 <i i t i , . , , > . . , f \ 
> ^ fA»

township, Range, Section, %, %

6 Meridian B125<

Coordinate System

Northing B120<

Easting B110<

UTM Zone No. B130<

Reference B82 <

Locality Information B83 <.
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SECTION C - PACK 2 

grilling & Casing 

Date Started
v

Date Completed 

Date Abandoned 

Well Status 

Total Depth 

Elevation 

Casing

012

D10

JA-^-J/l-
/_l_1 /

«o.

.x . .X

B150< t ,....,. . ._ .

D45 <

Producing Interval

Water Level

Drawdov/n

Porosity

Permeability

Well Log Information

D40 <

D25 < f i

D26 < L 

D27 <

D28 < L 

D29 <

11 r » r i i i ii I I r t i > L
0*1175

Comments C230<



L61 < DRY STEAM 

L62 < INITIAL TEST

SECTION C - PAGE 3 

testing & Completion Data

Production Type'f

Measurements From 

Date

Flow Rate

Orifice Plate Size 

Steam Quality 

Wellhead Temperature 

j Bottom Hole Temperature 0130^ .....,.,.. I .:

HOT WATER > 

SUBSEQUENT TEST >

L64 it it
v/j i rs

D90 <

L65 <, . .

Wellhead Pressure 

Enthalpy Of Steam 

Enthalpy Of Brine 

Enthalpy Of Total 

Production Rate 

Comments

1.67 <t -J    L    I    L I I I

D230<, , , i " , , , , i ,  

D240<, ,.,.,1,,..

L66 "^ i i , i i t i i i. . j

D140 <, , , , , , , . , , i

L68 «

U»»|T5 A/C,

I 1 , « 1   t l>

1 , . 1 1 i   1   1 *

L ,.,,,. ,>
1   , i i i i. j

stem Test 

Bate

Interval 

Flow Rate 

Fluid Recovery 

Fluid Temperature 

Final Flow Pressure

L20 <, 

L25<
1*0.

L26 < L

L27<

L40 <L_L_1_ -J  ' ' I t i

L41 < 

Final Shut-in Pressure L42 <

,_L
__!>
U»iiT5

'Final Hydrostatic Press. L43 <.........., |
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JECTION C - PAGE 4
I
jpr iroary Reference
f

Author K20 <

Date - K30 <

= Title K40 <
I
I Reference K50<

iCther References

1) K70 "<.

2) K8CK_



GIPSY

The General Information Processing System (GIPSY), 

developed by the University of Oklahoma, is used for the 

storage and retrieval of GEOTHEftM data. 'The GIPSY program 

provides for easy access to the file by a set of simple 

user commands. A retrieval setup consists of job control 

language (JCL) and GIPSY retrieval cards. The JCL needed 

to make a retrieval from GEOTHERM is listed in figure 4. 

The retrieval cards, which follow the JCL cards, contain 

the user commands and command parameters relating to a 

specific retrieval.

GIPSY commands are user-oriented so that no prior 

computer experience is necessary to make a retrieval. With 

a set of eight commands, the user can select, sort, and 

output information from the file. A successful retrieval 

can best be accomplished by using the following questions 

as a check list.

What kind of data is'desired (e.g., geochernical, 

wells, or fields)?

Should the data be restricted by geographic locality, 

temperature, chemical constituents, etc.?

Should the data be sorted?

What data items are desired for output (all or a 

partial list of items)?

How should the output be organized (entire records, 

tables, lists, etc.)?



// Job Card

//A EXEC CUESTRAN J)NAHE= % A93 i100.AZ231.WG9B200.GEOD* , DYOLrCCD915 , 

// DUrUT=3330,RNAME=*RIF.W0020.THERMl*,RVOL*CCD921, 

// UNIT=3330,CLOCK=15,SPACE=800,RGN=110K 

//QUE3TRAW.SYSRDR DD * 

FORM 

GEOTHERM

- GIPSY retrieval cards -
/

/*

Figure 4.--Job control lanrua^e



The answers to these questions are important in formulating 

a search strategy and assembling a set of GIPSY retrieval 

cards.

The retrieval cards are a sequence of GIPSY commands 

and conditions. A command always begins in the first column of 

the computer card. Parameter statements that follow each 

command begin in Column 2. For example, the. SELECT command 

is followed by parameter statements which define and list 

criteria for selection. The most common commands, and the 

function they perform, are listed in figure 5.
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SELECT 

ITERATE 

BACK '

FUNCTION

Search/Retrieval

SORT 

SUM
Processing

PRINT LIMESIZE=120

LIST

COPY

Outout

Figure 5.--GIPSY commands
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The -Commands

SELECT. --The SELECT command is used to initiate a 

search on the GEOTKERM file. It will always be the first 

command used for each retrieval but it can be used many 

times in one job run. The result of this

command will be a subfile which, in turn, can be searched 

using the ITERATE command. An example of the SELECT command 

and parameter statements is listed below. 

SELECT 

A. B40 US
variable descriptions 

B. A30 A

LOGIC A AliD B lofic statement

Two types of condition statements are reouired: the variable 

description( s ) and the lo^ic statement. Examples in the use 

of the SELECT command are shown in examples 1-4 (figures 7-10) 

Variable description - This statement provides the 

factors for selection of a record. For example, 

the user may wish to see seo thermal field records 

from the United States. The subset r«ust reflect 

two characteristics.

A. United States 

B. Geothermal Field Records 

The variable descriptions would be: 

A. B40<US> 

B. A30<A>

-27-



The designators (A, B) are uniaue single alphabetic 

characters used to identify one characteristic in 

one search. Up to 26 designators can be listed 

for each use of the SELECT command. Following the 

designators are the data labels (B^O, A30). These 

unique labels identify the data iteins of the file 

(see input forms for subtopics in figures 1-3). 

"BUG" is associated with country code and "A30" is 

associated with record type. Following the labels 

are restrictions which the user can impose. The 

first conditions (<US>) indicates that the country 

code, "US," is a factor in the search. The brackets 

(< ">) enclose character strings. A list of variable 

description forr.-ats and options are illustrated in 

figure 6.
»

Logic_Statement - The lo^ic statement is the key to

the search procedure. It links the variable descriptions

using the boolean operators, "AMD," "OR," and "NOT"

(the synbols * (AND), + (OR), - (HOT) can be used also).

In the example, both characteristics (i.e., peotherrnal

field records from the United States) are required.

The logic statement is:

LOGIC A AND B

-28-



A. A30

B. A30<KA

C. A30<A>

D.

E.

F. A30<£A£> THRU

G.

H. A30.EQ 20

I. A30 GT 20

J. A30 LT 20

K. A30 10 THRU 20

L. A30 EQ 'A20

M. A30 LT A20

N. A30 GT A20

A. Use only the label by itself v/hen.it is desired to select

on existence (presence) of a data item. For example,

the user may want to select analysis records only if they

contain temperature data. 

B. This setup means the user wants any data with the word

"/il# M (a word is defined as a string of one or more

characters or numbers bounded by blanks). 

C. This setup requires only the existence of the letter "A."

All words that contain the letter "A" will be selected.

Figure 6.--Variable description formats and options.



D. Use this setup for the prefix, "/) A." Records with

"around" or "about" will be selected but not "Canada." 

E. Use to find the suffix, "ftf." Records with "Canada"

or "Nevada" would be selected but not "average." 

F. The user can retrieve on a range of letters. In this

example, the words "A," "B," and "C" will be retrieved. 

G. In this example, the character value of "20" would

be selected. The string, "20.0," would not be selected 

H. The numeric value, 20, would be selected whether it

v/as 20.0, 020, or 20. 

I. Records with a numeric value greater than (GT) 20

will be selected. 

J. Records with a numeric value less than (LT) 20 will

be selected. 

K. The user can select a range of numbers. In. this case,

all records with value of 10 through 20. 

L-N. Numbers under two lables can be compared. In these

cases, the numeric values in labels A20 and A30

are compared. (EQ = equal, LT = less than, GT =

greather than.)

Figure 6.   (cont'd)
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Another lo,?ic statement could have been used with the

same variable descriptions to select a different subset. 

  For example:

LOGIC A Ai\T D NOT B

This example would retrieve records from the United

States but net if they were reothermal field records.

Parentheses may be used as in mathematical equations

to eliminate ambiguities,

LOGIC A OR B AMD C 

LOGIC A OR (B AMD C)

ITERATE. The ITERATE command performs a function 

similar to the SELECT command. When the SELECT command is 

invoked the entire file is searched and all previous subsets are 

deleted. The ITERATE command is used to search a previously 

selected subset. The SELECT command produces a subset 1. 

The ITERATE command will often follow the SELECT command 

and it is used to search subset 1. The resultant subset 

is subset 2 which in turn can be searched using the ITERATE 

command a second time. These subsets are deleted when 

(1) the job is finished (2) the SFLFCT command is used 

again (3) the BACK command is used. The ITERATE command 

is used like the SELECT command and contains the same 

variable description and logic statements. For use of the 

ITERATE command see examples 2 and 3.



* l'ne BACK command is used to return to a 

previously selected subset. That subset can be either searched 

with the ITERATE command or it can be sorted, printed, etc,

BACK

2

ITERATE

In this example, the user returns to subset 2 and then 

searches it. Subsets 3 and greater are deleted but subset 1 

is still retained. The resultant subset in this case v/ould 

be a new subset 3. See example 3 for use of the BACK command.

SORT. The SORT or SORTD (descending sort) command 

is optional. Records can be sorted by any information item 

and the sorts can be nested.

SORT 

B60 10 

M130 5.2

The parameter-statenents consist of a list of the sort 

fields and the number of characters involved in the sort. 

In the example, B60 and M130 refer to state and silica 

content respectively. The subset is first- sorted on the 

first ten characters of state. The secondary sort is on 

silica content and is ordered numerically for five dibits 

with two decimal places. See example 2 for use of the SORT 

command.
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SUJi- --The SUM conir.and producer r.ho following information.

1. The number of occurrences of the item in the 

selected subset

2. The arithmetic mean

3. The algebraic sum

4. Maximum value

5. Minimum value

This operation ignores text. The parameter statements consist 

of a list of the items to be Drocessed.

SUM 

MI 30 

M40

This example would perform the SUM orocedure for silica content 

(MI30) and sodium content (M-iO) for the selected subset. See 

exanpie 4 for u?e of the SLir! command.
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£RMI_LIll£S_TZE=120.--The PRINT command instructs the 

system to print the records from the selected subset. 

No parameter statements are required. Each record begins 

at the top of a computer page. The NOPAGE option which 

prevents beginning a new page for each record can be added.

PRINT LINESIZE=120 NOPAGE 

See example 2 for use of the PRINT command.

LIST.--Sometimes the user only wishes to see a few 

data items. The LIST command is used to print designated 

portions of the selected records. The items are printed in 

their entirety and are continued on subseouent lines if 

there is an overflow. The parameters are a list of the data 

items to be printed.

LIST

M130

MHO

M30 

See example 3 for use of the LIST command.



COP_Y.--The COPY command is probably the most useful 

output command. Fixed-length records can be produced 

from CEOTHERM with this command. The system, therefore, 

has a report generating capability which can produce 

tables or formatted records for user-written processing 

programs. The COPY command is used in example 3.

Copy to Printer - The user may wish to produce 

tables from a subset of GEOTHERM records. The parameter 

statements that follow the command consist of a list 

of data items and character strings to be included in 

the table. A line is printed for each record of
r

the subset. The parameter statements consist of the 

following types.

AID x In this case the first "x" number of

characters from AID will be printed.

Blanks are inserted if there is no

data. 

A10 x.y This format causes the first number

in A10 to be printed with "x" number

of dibits and "y"-decimal places.

The decimal point is assumed. 

"STRING" Literal character strings can be inserted

by putting the string between single

quotes. This character string would be

printed for every record. Maximum

length is 60 characters.



The first statement after the COPY command is a literal 

used for carriage control on the printer. The user has three 

choices of spacing.

a blank provides single spacing 

*1 % double space 

H - N triple space

If one of these three cards is not entered, then the first 

character of each line will be truncated. If output is 

going to disk then this card is unnecessary.

Copy for Extended Applications - The COPY command is 

very useful in producing formatted subfiles for further 

processing. For example, silica, sodium, potassium, 

and calcium concentrations from chemical analysis 

records can be extracted, formatted, and output to cards, 

tape or disk. Data that is extracted can be formatted 

to fit the needs of the user program.

Suppose the user had a program desipned to process the 

following data input format.

Column Field " Data type Length

1 Geothermal field Character 15 

16 State . Character 15 

31 County Character 15 

^6 Silica Decimal 5.2 

51 Sodium Decimal 5.2 

56 Potassium Decimal 5.2 

61 Calcium Decimal 5.2
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The COPY output would be the followinr: 

COPY

BIO 15

B60 15

B65 15

M130 5.2

M30 5.2

M60 5.2

With the addition of one job control statement this 

data could go to cards, tape or temporary disk space. 

The extra statement would, be inserted just before 

//QUESTRAN.SYSRDR DD*. This extra JCL card for each 

output is listed below:

Card Output 

//QU[s3THAr:.SYSlvRKO DD SYS OUT = R , DCB= (RECFM=F A , LRFCL-80 , ELKS IZ Fir 60 )

Temporary disk output

//QUESTRAN.SYSURKO DD DSN=&&TEMP,UNIT=SYSDK,DISP=(MOD,PASS), 

// DCB=(RECFM=FB,LRECL=XX,BLKSIZE=XX), 

// SPACE^(CYL,(6,1),RLSE)

This example would create a data set (&&TEMP) on 

a system disk pack. The LRECL (record length) and 

BLKSIZE (block size) will vary with the total length 

issued from the COPY command. This GIPSY procedure could 

be followed by a program written in PL/1, FORTRAN, etc.
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lane Out out

//QUESTR/UM.SYSURKO DD DSN=nyset, UMIT = TA PE9 , 

// DISP=(,KEEP),DCB=(RECFM=FB,LRECL=XX,BLKSIZE=XX), 

// LABEL=(I,SL)

In this examole a data set called "mysct" would be created 

on a standard label 9-tract taoe. The LRFCL (record length) 

and BLKSIZE (block size) will vary with the total ierurth 

issued from the COPY command.
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Examples

Example 1

Objective - The user wishes to pet a counh of chemical 

analysis (Analysis (A30=B) records from the states 

(B60) of California and Nevada with temperature 

(M210) greater than 35°C. In this case none of the 

output options will be selected.

Input setup

// JCL 

FORM

GEOTHERM 

SELECT'

A. A30<B> 

B. B60<CALIFORNIA> 

C. B60<NEVADA> 

D. M210 GT 35 

LOGIC A*(B+C)*D 

/*

-no-



F
ig

u
re

 
7

- 
E

x
am

p
le

 
1

S
E

L
E

C
T

A
. 

A
3
0
<

8
>

R
E

C
O

R
D

 
T

Y
P

E
..
..
.

B
.

S
T

A
T

E
/P

fH
V

IN
C

E
.

R
4
0
<

C
A

L
tF

Q
R

N
lA

>
ST

AT
E/

PR
Q

VI
N

:E
.

D
. 

M
Z

10
 

G
T 

3
5

W
A

TE
R

 
S

A
M

P
L
IN

G
 

T
E

M
P

..
..

L
O

G
IC

 
A

*(
B

+
C

)*
D

S
E

A
R

C
H

?
0

:?
3

:4
l.
2

 
S

E
A

R
C

H
 

B
E

G
IN

N
IN

G
 

D
:?

3
:^

9
.7

 
S

E
A

R
C

H

S
U

9
S

E
T

S
E

A
R

C
H

E
D

S
E

L
E

C
T

E
D

V
A

R
IA

B
L
E

S

A 8 C 0

1
8
S

O

4
1

6

S
A

T
IS

F
IE

D

1
3
0
9

3
8

6

7
3
2

6
5

2



Objective - The user wishes to select all records from 

the United States and then search that subset for 

Arizona records. The selected records are to be 

sorted by county (B65) and geothermal field (BIO) 

and then are to be printed. 

Input setup

// JCL 

FORM

GEOTHERM 

SELECT

A. BilO<US>

LOGIC A 

ITERATE

A. B60<ARIZONA>

LOGIC A 

PRINT LINESIZE=120

/*

Mote: It v/ould actually be easier in this particular

example to ask for the Arizona records directly. 

However, by selecting the U.S. records, the user 

has a smaller subset to deal with. Thus, another 

ITERATE command on the U.S. records could have 

followed the first. Search time and cost would 

be lower because the U.S. subset is searched instead 

of the entire file.
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Objectives: i) Seiect U.S. records.

2) Use the LIST command to print sample source 

(B20), temperature (M210), sodium (M*IO), 

potassium (M50), calcium (M60), and silica 

(M.I 30). 

3) Search the U.S. subset and seloct chenical

analyses records from Nevada. 

*O Produce a tabular format of the Nevada 

records including the same data elements 

from the LIST command.

In order to illustrate the BACK command in this example, 

the Nevada records will be selected from the U.S. subset 

and output in tabular form. The U.S..subset is then called 

back to be listed.

Input setup

// JCL 

FORM

GEOTHERM 

SELECT

A. B40<US>

LOGIC A 

ITERATE

A. B60<NEVADA>

B. A30<B>

LOGIC A*B . '  

-1*6-



Ci'i i

V \

B20 20

% x

M210 I

MHO 7 

x »

M50 7

x %

M60 7 

x x

Mi30 7 

BACK

I 

LIST

B20

M?iO

MMO

M50

M60

MI 30
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Objective - For Nevada analysis records use the SUM 

command for temperature (M210), sodium (M^O), 

potassiun (M50), caiciurn (f'60), and silica (fII30)

Input setup

// JCL 

FORM

GSOTHERM 

SELECT

A. B60<NEVADA>

B. A3rO<B>

LOGIC A*B 

SUM

M210

M40

M50

M60

Mi 30 ' .
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